Hyperosmolar glucose induces vasoconstriction through Rho/Rho-kinase pathway in the rat aorta.
Rho/Rho-kinase signalling pathway plays a substantial role in vascular contractions. In this study, we investigated any roles of Rho/Rho-kinase pathway in the vasoconstriction of the rat conductance and capacitance vessels by hyperosmolar glucose solution. Isolated aortic, mesenteric and renal rings were suspended and exposed to hyperosmolar glucose, sucrose and NaCl in the organ chambers filled with Krebs solution gassed with 95% O2 and 5% CO2 and maintained at 37 °C. The effect of a Rho-kinase inhibitor, (+)-(R)-trans-4-(1-aminoethyl)-N-(4-pyridyl) cyclohexanecarboxamide dihydrochloride monohydrate (Y-27632, 10(-5) M), was tested on the contraction induced by hypertonic solutions. Endothelial integrity was also assessed after hyperosmolar glucose exposure. Moreover, the activity and expression of Rho-kinase (ROCK-2) as well as RhoA translocation were detected by Western blotting and enzyme-linked immunosorbent assay-based RhoA activity detection method detection kit. The vessels produced substantial contractions in response to hyperosmolar solutions. Y-27632 significantly reduced hyperosmolarity-induced vasoconstrictions (P < 0.05). Phosphorylation of myosin-phosphatase target 1 increased after hyperosmolar glucose exposure, and this phosphorylation was significantly decreased by Y-27632 (P < 0.05) in the aorta. Furthermore, RhoA translocation but not ROCK-2 expression markedly increased by hyperosmolar glucose solution. These results may indicate that hyperosmolarity could induce vasoconstriction through Rho/Rho-kinase signalling.